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THE PROBLEM........

—INTRODUCINGNONPO]NIT SOURCE WATER POLLUTION

In the last several years there has been a dramatic shift ih the way people have thought about the environment that
we live in. Ervironmental disasteis like oil spills, nuclear power plant accidents, chemical plant fires and major fish
kills have caused us to take notice at the way we humans are threatening our environment.

Many agencies and organizations are working to educate people of the world in the fields of environmental protec-
tion and natural resource conservation. Researcty and legislative action diring the last few years have resulted in a
world-wide awareness of the néed to educate and help preserve the quality of the environment. Amencas growth
depends on our ability to find effective solutions to environmental problems.

One such problem that continues to plague our nation is water pollution. Many of the pollution probtems that once
affected our nation's waterways, such as sewage and industrial wastes, are now being resolved. Many fish have
returned to waters that were once depleted of oxygen. Recreation in lakes, rives and oceans that were once closed
for hearth reasons, are now reopened.  Even though agencies, like the United States Environmental Protection
Agericy with the'Clean Water Act, have been effective in stopping many sources of poliution, the success is only
partial. Water pollution still remains a problem in many areas.

Since many problems involving point source pollution (usually a discharge from a pipe) were solved through legisla-
tion, nonpoint source pollution problems are riow the focus of water quality concerns. EPA estimates that over one-
half of all water poliution originates from nonpoint sources. Nonpoint source water poliution comes from diffuse
sources and is usually associated with rainfall runoff moving over and through the ground carrying natural and man-
made pollutants into lakes, rivers, streams, wetlands, estuaries, coastal waters, and underground drinking water, In-
many cases it is difficult to identify all of the land use activities that comprise the nonpoint source pollution problem,

Unlike pollutants from point sources, which enter the environment from well-defined locations like sewage dis-
charges and industrial wastes, nonpoint source pollutants usually find their way into surface and groundwater in
quick surges and are often associated with rainfall and thunderstorms. Some of the land use activities that cause
nonpoint source pollution include:

1. Agriculture - Between 50 to 70 percent of impaired or threatened surface waters (according to EPA) are affected
by NPS pollution from agricultural activities. Sediment from soil erosion, famm chemicais, fertilizers and animal
wastes that enter our waters are considered pollutants.

+ sediment - defined as "dirt" that is carried along by water as it runs off the land. Most sediment comes from earth
that has no or minimal vegetation on it. When raindrops hit the bare dirt, they cause the soil to move with the water
and most of it, if unchecked, is canied in the runcff to the nearest drainage system and into streams, rivers, lakes
and coastal waters. .



« pesticides, herbicides and other farm, home and lawn chemicals can cause damage or death to aquatic
organisms and can bioaccumulate in aquatic and terrestrial organisms when being transferred Up the biological
food chain.

+ fertilizers and anlmal wastes add nutrients (mostly nitrates) to surface and groundwater, A nutrient en-
riched waterbody can cause an overgrowth of aquatic plants and algae. At night and on cloudy days when
plants respire, they can remove too much dissolved oxygen from the water and can cause the fish,
macroinvertebrates and other aquatic crganisms to die.

2. Constructlon activities like land clearing can cause large amounts of sediment 1o enter streams, rivers,
lakes and coastal waters. Highway and road construction are the largest type of construction occurring in the
United States. Construction is estimated to contribute about five percent to the Nonpoint Source Pollution

7 problem ‘,

3. Forestry timber harvesting activities may create erosion problems from cleared land and from logging
roads. Sediment may enter our water and in some cases, loggers place large amounts of wood debris into
streams and rivers. This land-use activity affects about five percent of surface waters,

4. Urban stormwater run-off carries with it palutants like il, gas, antifreeze and litter. These pollutants
come from streets, lawns and industrial yards. Urban run-off affects five 1o 15 percent of suface waters.

5. Surface mining of dirt, gravel or minerals can produce large amounts of sediment-laden or acid run-off.

6. Land disposal is usually associated with septic tank sewage disposal. Surface and underground water
may become contaminated if the septic tark system is faulty, in need of pumping and in certain soil types fails

~to filter the sewage water before it reaches the nearest surface or underground water,

7. Hydrologlc modificatlon usually means that the path of the stream or river is changed or straightened
{channelized) and soil erosion may increase due to increased speed of the water or shatp anglesin a
channelized stream. Streams and rivers usually siow down the water by meandering. Straightened siream
channels usually mean faster water. Five to 15 percent of surface waters in the United States are affected by
hydrologlc modification.

Best Management Practices (BMPs) for each of these land use activities are being developed and researched
to haip prevent water pollution. Best management practices are the most practical, effective and economical
means of preventing or reducing pollution form nonpoint sources. Examples of BMPs include-till farming,
contour planting, terracing, land installation of erosion control structures like silt fences, sedimentation ponds,
grass and treée buffer and filtering zones and constructed wetlands for water treatment.

Governmental agencies can't begin to solve all of these problems by themselves. The problem of Nenpoin
Source Pollution exists because of human activity. In many places, people are using more clean, fresh water
than is naturally supplied, and many of our fresh-water resources are being depleted or polluted. What will
happen in the future if we don't take the time to help salve this problem and many more? Eventually our iife on
this planet will be threatened. What you do as an educator plays a very important part in the way we will all
iive tomorrow.

This Is what this education package is all about. To help in the prevention of water pollution Nonpoint Source—
and to help students make wise decisions for the future.
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A Note To Teachers

Dear Teachers:

Every day we read or hear about environmental problems in our world. Some of these problems
include waste disposal, the loss of rain forests, endangered wildiife, soil erosion and the pollution of
our water. Even though these and many more environmental problems exist and keep growing,
there is hope—-because many people like you care—care enough to make a difference.

The activities in this educational package, “Oh, Give Me a Home!” were developed and field tested
by teachers like you, who want to help make a difference in protecting one of our mast precious
natural resources-water.

The Problem:

All living things heed water. Nearly three fourths of our planet is covered with water and this water
has t6 support all living things. In the United States, almost 370,000 miles of streams and rivers are
gontaminated due to water pollution. Even though the government has been successfu! in stopping
much of this pollution, we have only scratched the surface.

Water pollution can happen from a point source or a nonpoint source. Point sources are easily
identifiable such as the discharge from a pipe that dumps directly into a body of water such as
lakes, streams or oceans. These sources, which are slowly becoming a thing of the past include:
municipal, industrial and dredging.

Nonpoint-source pollution—unitke poltution from point sources is hard to identify because it does
not come from a specific location. It results from land uses such as agriculture, mining, forestry and
urban activity. An example would be rainwater washing over farmlands and carrying topsoil con-
taminated with pesticides and fertilizers to nearby streams or ponds. [n urban areas, water runoff
can pick up large quantities of contaminants, such as road oil and pesticides, as it runs over Iawns

“ through gutters, and along streets.

The Solution:

To help solve this pollution problem which is the largest contributor to river and stream pollution in

the United States, everyone must help! This package was designed to help educate kindergarten

and elementary students on ways they canlaarn to help keep our water clean and also protect owr
water supply for future generations.
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These activities can be used as a supplement to other environmental education curricula,
They are divided into three categories 1. Instructional activities 2. Student activities and 3. Ex-
tended activities/Projects.

They cover different subject areas including science, art, math, creative writing, reading and lan- _
guage arts. ' _
Included in the package is a video which can be used as an intreduction or for follow-up.

The Future: ' :

We will all have a future with water as well as other natural resources if we take steps to educate -
ourselves and most of all—our children on caring for and managing wisely our natural endowment,
our productive resources.

As teachers you have one of the greatest challenges in not only educating but in helping to create a
sense of stewardship in your students to protect and conserve our future.

The first step towards stewardship (a sense of duty to care for and manage wisely our naturat
resources),ls awareness. If you only use one lesson in this package, you have taken that first step.

The Chinese philosopher Lao-Tsu wrote over several thousand years ago:

In the end, we will conserve
only what we love . . . we will
love only what we
understand... we will
understand only what we are
taught.

My personal thanks to all that helped with this project. | hope you enjoy this package!

Jeannine May

- Project Coordinator

Public Affairs Specialist
USDA, Soil Conservation Service
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RECYCLED WATER

[ T R

Subject: Science, Language Arts, Instructional Activity # 1
Act, Math, History '

Teaching Time: One Class Period
Focus: Run-off, Stream, Lake,
Evaporation, Water Vapor; Cloud
Formation, Precipitation

Curricuium Objective: Recognize the waler cycle. ldentify the positive and negative aspects of man's |mpact on
the environment and its effect on living things.

Learning Objective: To make students aware of the fact that waler is a non-renewable resource.

) Resources

Brochure, "Conservation and the Water Cycle,"USDA Soil Conservation
Service, 1988, U.S. Department of Interior/ U. S. Geological Survey

Authors: Louise Autry and Pam Himebrook 1



RECYCLED WATER
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HAPPY TURTLE - SAD TURTLE
e

Subject: Att, Sclence, Language Ants instructional Activity #2
Teaching Time: One or Two Class Periods

Focus: River, Stream, Lake, Pond, Pollution,

Water Quatity, Nonpoint Souree Pollution

Curricultim Objective: Maich an animal with lts habitat and relate the habilal i the animal's need for food,
shelter and space. ldentify the positive and negative aspects of man's impact on the environment and its
effect on living things. {dentify the interdependence of arganisms in food chains, food webs and energy
pyramids. Consumer Science: Environmental Problems.

Learning Objective: The student will identify Nonpoint Source Polfution items that enter our bodies of water
after viewing the video, “Ch, Give Me a Hotma!”

Author: Vanetta Duff
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-A HOME FOR SWAMP CREATURE

Subject: Science, Art Instructional Activity # 3
Teaching Time: One or Two Class Periods

Focus: Wetland, Bog, Marsh, Swamp, Lagoon, Water

Quality, Habhitat, Ecology, Environment

Curriculum Objective:

Identify at least 3 animals that live in water. Identify plants that live in water. Match an animal with its habitat and
relate the habitat to the animal’s nééd for food, shelter and space. Identify the positive and negative aspects of
man's impact on the environment and its effect on living things. Wetland plants help soak-up poliution and filter the
water. Wetlands slow water down and allow dirt (scil) and other solids to settle.

Learning Objective:

~The student will identify terms refated to wetlands: bog, marsh, swamp, lagoon. The student will identify the need
- for wetlands.




A HOME FOR SWAMP CREATURE continued

nd-act it out

as:“Lagoon Goonie,"

Resources

Mississippi Department of Environmental Quality, USDA Soil Conservation Service, Wiley and the Hairy Man,
Molly Bang, Liza Lou, Metcer. Cranberry Halloween, Harry Devlin; America’s Wetlands, Our Vital Link
Between Land and Water, EPA Office of Wetlands, Office of Water, Washington, DC 20460, Feb. 1888, OPA-87-
016. Public Information Center (PM-211B) U.S. EPA 41 0 M Street, SW, Washington, DC 20460,

Author: Mary W. Lee
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WETLAND WORD SEARCH

Subject: Science, Language Arts - Instructional Activity # 4
Teaching Time: One Class Period _

Focus: Swamp, Ecosystem, Wildlife, Recreation,
Bog, Coastal, Hunting, Flood Protector, Tourism,
Marsh, Habitat, Lagoon, Inland, Fish, Wetland

Curriculum Objective: dentify plants that live in water. Maich an animal with its habitat
and relate the habitat to the animal's need for food, shelter, water and space. identify

.positive and negative aspects of man's impact on the environment on living things.

Learning Objective: The student will identify terms related to wetlands.

Resources

America’'s Wetlands, EPA

Author: Mary W. Lee -



Wetland Word Search ‘
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Directions: Find the following words related to wet-

lands in the puzzle. Restore your wetland by circling

the correct term.

FLLOOD PROTECTOR

TOURISM
MARSH
HABITAT
LAGOON
INLAND

FISH

ECOYSTEM
WILDLIFE
RECREATION
BOG
HUNTING
WETLAND

SWAMP
COASTAL
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SOME THINGS JUST DON'T MIX

Subject: Science, Choral Music - Instructional Activity #5
Teaching Time: One Class Period '

Focus: Toxlc, Recycleable,
Aquifers, Ground Water, Water Poliution

Curriculum Objective: Recognize the water cycle. ldentify the positive and negative aspects of mans’ impact
on the environment and its effect on living things.

Learning Objective: The students will demonstrate how water and oil separate when placed together.




SOME THINGS JUST DON'T MIX continued

)

S pp{g{ngqtal Acﬁvit'

- objects that ﬂoar =
“Ask the- students: ho

" ocean. _
-~ How hardis jtlo cl :

Resources
Walpole, Brenda, 175 Science Experiments to Amuse and Amaze Your Friends,
Random House, New York. Mississippi Department of Environmental Quality

Author: Shaneil Grayson



CLEARCUT CALAMITY

| ”) Part 1

Subject: Art, Science Instructional Activity # 6
Teaching Time: One Week, Five Class Sessions

Focus: Nonpeint Source Pollution, Habitat, Erosion,

Run-off, Ground Cover, Sediment, Aquifer, Silt,

Infitration, Rural, Urban, Channeling, Toxic, Berm.

Curriculum Objective: Identify the positive and negative aspects of man’s |mpact on the environment and its
effect on living things. Consumer Science - Environmental Problems.

Learning Objective: To introduce students to damaging effects of Nonpoint Source Pollution caused by con-
struction of a planned community. Ta introduce students to new terminology and physical conditions.

Resources
EPA Journal, Volume 17, Number 5. November-December, 1991.
The Lorax, Dr. Seuss. USDA Soil Conservation Service, “Land Use Planners Sol!
Surveys Can Help You,” (1990).

Authors: Erica Graham, Judy Martin, Beverly Richardson.
10



FLIP ME OUT

_ /’> Part2 Clear-cut Calamity

Subject: Art Instructional Activity # 7
Teaching Time: 45 minutes

Curricufum Objective: Identify the positive and negative aspects of man's impact on the environment and its
effect on living things. .

Learning Objective: Students will construct a fiip book to show the negative effects on Nonpoint Source
Poliution in a planned community.

Resources

EPA Journal, Volume 17, No. 5 Nov./Dec. 1991, 22K-1005.

- Authors: Erica Graham, Judy Martin, Beverly Richardson

11



DON'T TAKE MY SPACE!

Subject: Language Arts Instructional Activity #8
Teaching Time: One Class Period '
Focus: Refer to “Clearcut Calamity.”

Curriculum Objective: Match an animal with its habitat and relate the habitat to the animal’s need for food, shelter
and space, ldentify the positive and negative aspects of man's |mpact on the environment and its effect on living
things. Consumer Science: Environmental Problems.

Learning Objective: Students will demonstrate an understanding of damaging effects of Nonpoint Source Pollution
on the environment caused by construction.

Resources

EPA Journal, Volume 17, Number 5. November,December, 1991.

Authors: Erica Graham, Judy Martin, Beveriy Richardson

12
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DON'T DRINK IT UP
Subject: Sclence Instructional Activity # 9
Teaching Time: One or Two Class Perlods
Focus: Ground Water, Polfution, Contamination, Chemi-
calg, Fertilizer, Pesticides, Herbicides, Leach

Curriculum Objective
ldentify the positive and negative aspects of man's impact on the environment and its effect on
living things. .

Learning Objective
To make students aware of how the application of agricultural chemicals to crops can leech into
certain soil types and into the ground water.

pollutants can contaminate

Resources

Mississippi Department of Environmental Quality-Gound water aquifer mode! for demonstration,
Missigsippi Cooperative Extension Service, U. § Geological Survey-film”Ground Water and Rural
Home Owners.” U.S. Geological Survey, Books and Open-File Reports Section, U.S. Geological Survey,
Federal Center, Box 25425, Denver, CO 80225, -

Author: Laura Cook Beiser
13
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5. Mix about one
quan of water
with red, biue

“or green food

coloring. {Make
the color dark.)

1. Pour in about
1/2 to 3/4"deep
of gravel {1/2"
diameter) into
the bottorn of
the container.

DON'T DRINK IT UP

This experiment demonstrates how surface pollutants
may contaminate groundwater (underground water).

2. Cut3 | 3. Punch a hole

coffee filters through the 3

tofitin coffee filters with .

the container. the spray pump or 4. Place the pump in

a hole punch. the container so that

the coffee filters rest

3| on the gravel and the
pumgp straw is on the
bottom. Pour in sand.

water into the
container. Explain
how surface water
soaks into the
ground {into our
drinking water.)

7. Spray the colored
water from the pump
onto a white cioth to
show that surface water
soaks into sandy soil.

df L1 MNIHA LNOG
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POLLUTION’S A PUZZLE

Subject: Vocabulary, Reading _ Instructional Activity # 10
Teaching Time: One Class Period _

Focus: Nutrients, Ground Water, Agricul-

ture, Pollutant, Landfill, Pesticide, Waste,

Sediment, Ecology, Bacteria

Curriculum Objective: Identify the positive and negative aspects of man’s impact on the environment and
its effect on living things. Consumer Science: Environmental Problems and Soil Conservation

Learning Objective: The students can define 10 terms that pertain to Nonpoint Source Poliution.

Resources: Webster's New Compact Dictionary

Author: Nancy Granholm

15



groundwater _ PO'Iution 's a PUZZIE

ecology

- pesticide
waste
bacterla

. poliutant
agriculture
sediment
landfitl
nutrients

ACROSS

1. Water that lies under the ground In natural

reservoirs such as springs and wells. ROWN

2. Any substance that can make air, land or 4. Nourishing

water dirty or impure.

L , 8. Science or occupation of farming
3.A poison that is used to kill pests such as :

insects, rodents and weeds. , ) 9. An enormous pit where trash is buried under

L _ shallow layers of dirt.
4. Matter falling to the bottom of a body of liquid.

. 10. Needless consumption of expenditures
5. Science that studies the ways that organisms

and environment are interrelated.

6. Microscopic vegetable organism

16
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YOU'RE IN MY SPACE

Subject: Whole Language, Art Instructional Activity # 11
Teaching Time: Two Class Periods

Focus: Forest, Trees, Stump, Wildlife,

Habitat, Construction, Timber, Land

Curticulum Objective: Match an animal with it's habitat and relate the habitat to the animal’'s need for
food, shelter and space. Identify the positive and negative aspects of man’s impact on the environment
and it's effect on lving things. Consumer Science: Environmental problems:.

Learning Objective: The student will be able to demonstrate knowledge of how construction effects
wildlife. '

Resources
Mississippl Wildlife Federation, National Wildlife Federation, Project Wikd, Project
Learning Tree, Mississippi Department of Wildlife, Fisheries and Parks, USDA Soil

Conservation Service, Developing Backyard Witdlife Habitats in Misslssippl,
John T. DeFazio, 1990.

Author: Cathy Butler

17



WATER, WONDERFUL DAY!

Subject: Science, Language Arts,Art Instructional Activity # 12
Teaching Time: One Class Period :

Focus: Point Source Pollution, Nonpoint Source

Pollution, Fertilizer, Septic Tank, Run-off

Curriculum Objective: Identify the positive and negative aspects of man’s impact on the environment and
it’s effect on living things.

Learning Objective: To achieve student understanding of what Point/Nonpoint Source Pollution is.

References

Mississippi Department of Environmental Quality, USDA Soil Conservation Service,
Mississlppi Soil & Water Conservatlon Commission

Authors: Pam Himebrook and Loulse Autry

)
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A_ctivity #12

A

Water, Wonderful Day!

One day two little girls named Anna and Sarah
came home from school and decided to go
outside and to see what was going on. As they
went out the door, they saw theit Dad changing
the ail in the lawnmower. “May we help,” they
asked eagerly. “Sure!” said Dad. “Hold this pan
for me while | drain the oil.” Together they held

__the pan carefully as the oil dripped out. Sud-

“denly their puppy, S.0.S. playfully jumped into
their laps aric “Oh!” What do you think? The

“pan of ¢ii flew out of their hands and landed in

the flower bed. Their Dad wasn't upset though.
He sald, “Don’t worry, it will wash away.” They
were so relieved.!

When Anna and Sarah finished helping their
Dad, they decided to walk across the field to see
if Grandma was home. On their way, they saw
Grandpa standing by his tractor looking up at the
sky. In a minute they heard a familiar sound in
the distance. It was the cropduster coming in
his funny airplane. How they loved to wave as
the cropduster passed over Grandpa's fields.
They threw up their hands and waved, jumping
up and down excitedly. The cropduster waved
back, then swooped iow over the field, blanket-
ing it with a cloud of white.

On their home, Anna and Sarah walked past a
part of the field that was much greener than the
rest. They wondered why. There was a not-so-
good smell coming from that part of the field.
Anna and Sarah looked at each other and held
their noses. “OOO0N! this must be the thing Mom
and Dad call a septic tank’ They exclaimed at
the same time, remembering that they had
heard their parents say something about need-
ing to get it fixed because of bad odors when the
wind blew towards the house.

Anna and Sarah skipped on home stopping in the
driveway 1o inspect a puddie. Their Uncle, who
drove a big eighteen wheel tractor trailer had
parked it in their driveway over the weekend.
When he left, Dad had said that Uncle Sam must
have a leak in his truck's engine because some-
thing black and cily was left on the concrete. Anna
and Sarah noticed that after it had rained, the
puddie that formed around the leak had beautiful
rainbow colors In it. They stopped now to admire
the pretty, shimmering colors and stir them with a
stick, making them swirl. After all, the next rain
might wash it away and the rainbow colors would
disappear.

Anna and Sarah raced to see who would get back
to the house first. When they went it, Mom asked
what they had been up to. They told her ail about
5.0.8. causing the oll to spill, waving o the
cropduster, stirring the rainbow colors and about
that stinky smell out in the field. “We had a
wonderful time!” They said happily.

Think about it:

1, Can you name four things wrong with Anna and
Sarah's wonderful day?

2. What do you think should be done about the
four “problems” in this story?

3. Do you have any of these problems where you
live?

19



THE WORD TREE

Subject: Language Instructional Lesson # 13
Teaching Time: One Class Period

Focus: Nonpoint Source Pollution,

Trees, Urban, Oxygen, Lungs, Mud,

Sediment, Erosion, Forest, Paper,

Air, Earth

Curriculum Objective: ‘Consumer Science: Environmental Problems

Learning Objective: Students will recognize vocabulary words from this unit.

Author: Sherry Worsham

20



Activity # 13

EOP
SANSO
"AERPPRW
CSDTOBRQX
"HGUIHIYFJHR
KBAVMINLPAPER
AHPZIEWTKPIRSQL
'NEPBLCNGSFJRTKDPE
BESOHGDTPOLLUTIONRS
OPGRFORESTURBANUTJFVK
MRNYOWESTPWRLAVGKQKEXMB
NSUOXMPBLROICEROSIONOFULT
CALEPOGRDLIAMETREESHLJVDKWL

_ ) Nonpoint Source Oxygen | Paper Sediment
Pollution ' Lungs Erosion Air
Trees Mud Forest Earth

Urban

21



- PREVENT PERCOLATION

- Subject: Science Instructional Activity # 14
Focus: Permeability, Percola-
tion, Leaching, Run Off, Ground
Water, Surface Water, Nonpoint
Source Pollution, Aquifer,
Water Table, Artesian Well

Curriculum Objective: Identify the positive and negative aspects of man’s impact on the environment and its
effect on living things, Consumer Science: Environimental Problems and Soil Chemistry

-and explain how
2 'ground waler.

Resources

Waller, Rodger M. (1991) U.S. Geological Survey, Ground Water and the
Rural Homeowner, pg. 9.

Author; Mary Ann Griffin, Michael Newman 2



DIRTY WATER = DIRTY DUDES

- - - " - """ " ]
f) Subject; Science, Social Studies, '

- Agriculture . -
Teaching Time: One Class Perlod Instructional Ac“‘"ty #15
with follow up
Focus: Pollution, Chemicals,
Fertilizer, Run-off, Sedimentation,

Pesticides, Contaminate, Nitrate,
Nitrite

Curriculum Objective: Identify the positive and negative aspects of man’s impact on the environment and its
effect on living things. Identify the interdependence of organisms in food chains, food webs, and energy pyra-
mids. - .

Learning Objective; Students will learn how water run-off from land ~ mainly agricultural land — contains chemi-
cals that we gradually ingest. Contamination of our water gradually contaminate our bodies.

Resources
’ ) Mississlppi Department of Environmental Quality, Environmental
e Protection Agency, USDA Soil Conservation Service

Author: Lyrin Porter
23
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THE BUFFER TREE

Subject: Science, Ecology Unit ' Instructional Activity # 16
Teaching Time: One Class Period
Focus: Nonpoint Source Pollu-

_ tlon, Erosion, Sediment, Buffer

Curriculum Objective: Identify the positive and negative aspects of man’s impact on the environment and its
effect oh living things. Consumer Science: Study on envirohmental problems and soll chemistry.

Learning Objective: Students will understand how trees conserve water and reduce soil erosion. Students will
understand that run off water carries sediment to streams causing Nonpoint Source Pollution.

Resources E
“Earthnotes, United States Environmental Protection Agency, 22K-1001. Fall, .
1991. “Save Our Streams Program” The [zaak Walton League of America, Inc.,
1401 Wiison Bivd. Level B, Arlington, Virginia 22209

24
Author: Sherry Worsham



THE STREAMSIDE FOREST BUFFER

The streamside forest buffer Includes grass, shrubs, and trees along the stream channel!
which helps prevent soil, chemicals and other pollutants from entering the stream.

CROPLAND

Erosion control
methods such as
*no-till” farming
are used to prevent
soll loss from

fields, Farm chemicals
such as pesticides
and fertilizers ara
appiied in the

proper way with
appropriate armounts.

&l

ZONE|ZONE |ZONE
3 | 2 1

ZONE 1 - UNDISTURBED FOREST

Trees In thiz zone are not harvested [cut). The large old trees

have deep root systems that anchor the soll on the banks

and prevent eroslon.

Peep roots help soak up chemfcals and other pollutants

from underground water befora It enters the stream.

The old trees alzo provide shade which cools the water and increases
dissoived oxygen. Trees drop leaves and [imbs Inte streamzx, which
provide food and homes for fizh, Insects, and crustaceans.

ZONE 2 - MANAGED FOREST

ZONE 2 - MANAGED FOREST - When timber harvesting
occurs, older trees are cut and new young growth of trees
and shrubs occurs. The younger trees soak up more
chemicals and nutrlents than the old trees.

G2

PASTURE
Watering facilities
and livestock are

kept out of the stream
and the buffer zones
as much as is
practical.

ZONE [ZONE |ZONE
1 2 3

Trees In Zone 1 and 2 provide excelient habitat {homes)
and cover for fish and wildlife.

ZONE 3 - RUNOFF CONTROL

This zone usually contains a grass fliter strip to help slow
the water and its shallow root system soaks up farm
chemicals which run off the field.

Controlied grazing can be permitted In Zonw 3 under
certain conditions.

STREAM BOTTOM

When sediment, or dirt, covers tha stream bottom,

It smothers aquatic animals and destroys thelr homes.
Sediment can alse cause the stream to fill up with dirt, which
makes It shallow and increases flooding.

9l # AllAnoy
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EATIT UP

Subject: Science, Art, Language Arts Instructional Activity # 17
Teaching Time: One Class Perlod

Focus: Nutrients, Fertilizer, Rainfall,

Run Off, Willow Roots, Pallution,

Pesticide

Curriculum Objective: I|dentify the parts of a plant and state their major functions. Tell what pfants need to grow.
identify the positive and negative aspects of man’'s impact on the environment and its effect on living things.

Leaming Objective: Students will be able to learn how plants along streams and lakes absorb nutrents (fertilizers)

Resources

Mississippi Department of Environmental Quality
Author; Doris Broadus
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GOING, GOING, GONE!

Subject: Science, Math : Instructional Activity # 18
Teaching Thne: One Class Period .

Focus: Drinking Water, Water Conservation,

Freshwater

Curriculum Objective: -|dentify-postive and negative aspects of man’s lmpact on the en\nronment and its
effect on living things. Consumer Science: Environmental Problems

Learning Objective: Students will understand the importance of conserving and protecting water from
pollution and centamination by calculating the amount and distribution of water on the earth.

Resources
“Distribution of the World’s Estimated Water Supply,” U.S. Department of the InteriorlGeological Survey
“Down The Drain” video, 1991. Children’s Television Workshop. (30 minutes.) CAll EPA at 513-569-7771 for
ordering information. Also available for loan from USDA Soll Conservation Service. 27

Author: Jeannine May
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GOING, GOING, GONE!

Distribution of the World's Estimated Water Suppiy _

Location : Percentage of Total Water

Surface Water

ﬁ:ég g Frashwater lakes ' 009
‘% Saline lakes and inland seas 008

Coaegemear=  Average in stream channols 001
Subsuriace Water
Vadose Water 005
fpatdee  (inchutes soll moisture)
% Ground water within depih of hall a mile 2
% Ground water - deep lying , 31
| Other Water Locations '
m lcecaps and glaciars o 2.15
é.’i"'-i%ﬁ‘:‘FJ Atmosphare (at sea lovel) 001
scoomassE Worldocean 97.2
TOTAL (rounded) - _ 100

U.S. Dapatment of the nkerlar/Gaologion! Survey

Of the world's water supply, only some .6341 percent is fresh and found in freshwater lakes, in

streams and ¢hannels, in vadose form (just below the surface and in the soil), and under the

ground o a depth of one mile. The water locked up in glaciers is not available.
(U.S. Department of the interior/Geological Survey)
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HOW CAN | HELP?

Subject: Sclence Instructional Activity # 19
Teaching Time: One Class Period :

Focus: Poliution, Ecology, Ozone

Curriculum Objective: Consumer Science: Environmentat problems.

Learning Objective: On a bulletin board, the student will locate and pinpoint 5 ways to protect the
Earth using yarn and thumb tacks.

Author: Shanell Grayson
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- PICTURE THIS!!!

Subject: Science, Language Arts, Art Student Activity # 20
Teaching Time: One or Two Class Periods

Focus: Thunderstorms, Aquifer, Bath, Pond, Swamp,

Groundwater, Contaminate, Precipitation, Sea Water, Fish,

Erosion, Wastewater, Waterbug, River, Rain,Run—off,

Landfill, Stream, Drink, Ocean, Transpiration, Evaporation,

Splash, Wetland, Soil, Cloudburst (Use these words and

more found in the glossary.)

Curriculum Objective: Consumer Science: Environmental Probiems

Learning Objective: Students will identify water—related terms by iflustrations.

Author: Jeannine May and Jeff Wilson
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WATER WISE FACTS MATCH

Subject: Science, Reading Student Activity # 21
Teaching Time: One Class Period _ :
Focus: Sewage, Marine, Mammals, Seals, Pollutants

Curriculum Objective: Identify at least three animals that live in water and at least three
animals that live on land. Identify the postive and negative aspects of man’s impact on the
environment and its effect on living things. Consumer Science: Environmental problems,

Learning Objective: The student may correcily match the water poliution fact to the-
matching _picture.

Resources
Going Green by John Eeklington, Julia Hailes, Douglas Hill and Joes Makower.

Author: Nancy Granholm 31
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WATER WISE FACTS MATCH

Directions: Match the fact to the
correct picture. Place the letter
in the correct box.

A. A small leak can waste too much water. A
leak that fills a small cup in 10 minutes will waste
about 3,000 gallons of water a year.

B. Most of the water in the world is not drinkable.
Two-thirds of the water is undrinkable salt water.

- ©. Ralnwater and melted snow run off parking

Iots, rooflops, streets, and farms carrying pollut-
ants into rivers and streams. _

D. Each year, one million sea birds, 100,000
marine mammals and 50,000 fur seals are killed
as the result of eating or being strangled by
plastic.

E. Eight-four percent of a typical household's
waste — including food scraps, yard waste, papér,

" cans and bottles can be recycled.

F. Americans dump 16 tons of sewage into their
waters every minute of every day.

32



-DOWN THE DRAIN

Subject: Science, Art, Social Studies Student Activity # 22
Teaching Time: One Class Period

Focus: Run off, Groundwater, Surface Water,

Nonpoint Source Pollution, Urban

Curriculum Objective: |dentify the positive and negative aspects of man's impact on the environment
and its eflect on living things. Environmental Problems-Consumer Science

Learning Objective: The students will identify Nonpoint Sources of Pollution found In street run-ofis.

vacity? -
eels becorme

Resources

Various encyclopedias and library books on cities ih the United States, Department
of Environmental Quality. EPA Journal, Nov./Dec., 1991 Vol. 17 22K-1005.

Author: Shanell Grayson
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YOU'RE ALL WET

Sublject: English, Writing Student Activity # 23
Teaching Time: One Class Period

Focus: Water, Wet, Drip, Flow,

Nonpoint Source Pollution

Curriculum Objective: Environmental Problems in- Consumer Science

Learning Objective: The student will brainstorm water cliches and them illustrate. The student will write and
illustrate a story with water as the main character.

Resources
“Earth Notes,” United States Environmental Protection Agency, 22K-1001, Fall, 1991.

Author: Cathy Butler
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HOW'’S THE WATER?

0

Subject: Sclence ' Student Activity # 24
Teaching Time: Two Class Perlods

Focus: Crustaceans, Stonefly, Caddisfly, Water Penny,
Riffle Beetle, Mayfly, Gilled Snail, Dobsonfly, Crayfish,
Sowbug, Scud, Alderfly Larva, Fishfly Larva, Damselfly,
Watersnipe Fly Larva, Crane Fly, Beetle Larva, Dragon-
fly, Clam, Aquatic Worm, Midge Fly Larva, Blacidly
Larva, Leech, Pouch Snail '

Curricuium Objective: |dentify at least three animals that live in the water and at least three animals that live
on land. identify the interdépendence of organisms in food chains, food webs, and energy pyramids. Know
characteristics of the major classification groups: monera, protist, fungl, plant and animal kingdoims,

Learning Objective: Students will examine water samples to evaluate water quality.

Resources:

Water Quality Indicators Guide: Surface Waters, U.S. Department of Agriculture, Soil Conservation
Service SCS-TP-161 (1988) Save Our Stream Program, lzzac Walton League of America 1401
Wilson Blvd,, Level B Arlington, VA 22209,

Author: Mary Ann Griffin
35



HOW’S THE WATER?

Stream Insects
&
Crustaceans

 GROUF ONE TAXA

Pollion sensitive grganisms foung in good
Quallly water.

1 Stonefly: Order Piecoptera V7 -1 126 kegs
with hooked lips, long antennae, 2 hait- fke ails.

2 Cadgishy, Order Yrichoplera Uplo1/2".6
hooked legs on upper turd of body, 2 hooks at
back end. May be in & Slick, rock of teaf cass
wilh its heag sticking out.

3 Waler Penny: Ocer Coleoplers &, 1l Saute:-

shaped body wilh a raised bump on on side
nd & tiny legs on the olher side.

& Rillie Beetle: Ordder Coleoplera /4", oval body
covered wilh liny hairs, 6 fegs, antennae.

B Maylly, Qrder Ephemernplera 174" - 17 brown,
moving, plate-fike ills on siges of body, § targe
nocked legs, many long feslers un lower hall of
body, anlennag, 2 of 3 long, hait-ike tails.

6 Gilled Snait Phylum Moliusca She 9pens on
fight, opening covered by lhin piate called
operculum.

T Dobsonlly (Hetigrammite}: Suborder

Megaloplera 3/4" - 4°, dark-coored, 6 legs,
many long leelers on lower half of body, shon
antennae, 4 hooks a back end.

GROUP TWO TAXA
Somewsiat pollution tolerant organisms can be in
fait quality walzr,

8 Cayfish: Order Crustaces 172" - 67, 2 large
claws, B legs, resembles small lobster.

9 Sowbuy: Order Crusiacea 14 - 347, qray
oblong body wider than it is high, morethan§
- kegs, antznnae.
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HOW’'S THE WATER?

GROUP TWO TAXA sentinved

10 Scudt Oraer Crustacea 1/4°, tat body higher than
1 is wide, swims Sideways, move than 6 legs,
resembies small shrimp.

11 Alderfly farva: Subnrtier Megalopiera 17 1ong.
Looks fike Smafl haligrammite but has 1 1ong,
thin, branched tail at back end.

12 Fishily Brva: Suborder Megalopiera 17 - 11/2°
ong, Looks fike small hettirammie b lighter
recidish-1an color, ofien with yelliowish streaks,

13 Damseifly: Orcer Odonata 112" - 17, targe eyes.
& thin hooked iegs, 3 troad car-shaped tails.

14 Walersnipe Fly Lana: Order Diplera (Atherix)
1/4° - 34", green, tapered bady, many catecil
lar-Hika legs, conical head, feathery “hom” &)
back end.

15 Crane Fly: Order Dipiera 113" - 2, qreen or
beown, plump calerpiilar-like segmented body,
finger-like lobes & back end.

16 Beetie Larva Ordder Cokeoplera 1147 - 1, light-

colored, 6 legs on upper hall of body. leelers,
anlennze,

17 Deagontly; Ordler Oconata 112" - 2. Iaige eyes. 6
hooked kegs.

18 Clam: Phylum Moltlusca

GROUP THREE TAXA

Follution loleran! arpanisms can be in poor Qualify
watey.

19 Aguatic Worm: Order Oligochaela 14" - V", tan
e very liny, thin woimeiike body.

20 Midge Fly Larva: Order Diplera Upto 1447,
wosm-fike segmented body, 2 fegs on each Side.

21 Blacklly Larva: Order Diplera Up o 1/47, one end
of body wider. Black head, suction pad en end.

22 Losch: Order Hinrfineg 14" - 2°, brown, Stimy
body, ends with Suclion pads.

23 Pouch Snail: Phylm Mollysca Sheli opens on
felt. No aperculum. Brealh air.

24 Other snails
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POLLUTION SOLUTION CINQUAIN

Subject: Creative Writing Student Activity # 25
Teaching Time: One Class Period '

Focus: Nutrients, Ground Water, Agriculture,

Pollutant, Landfill, Ecology, Bacteria, Waste,

Sediment, Water

Curriculum Objective: |dentity the positive and negative aspects of man’s impact on the environ-
ment and its effect on living things. Consumer Science-Environmental Problems.

Learning Objective: Students will be able to correctly write a cinquain on the topic of Nonpoint
Source Pollution.

Resources

“Oh, Glve Me a Homel” video accompanying this education
package. The Lorax, Dr. Seuss.

Author: Nancy Granholm
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POLLUTION SOLUTION CINQUAIN

Poliution Solution Cinquain

(Title)

——— i i mAMA S St Gatn aemarm

~ {words that describe title)

(action words describing titie)

{four feeling words ina phasé)

(rename litle)
example Pesticide (title)
poisonous deadly (describing title)

destroying polluting oozing (action words)
the enemy of water (four feeling words)
Killer (rename title)

Examples for titles: nutrients, ground water, agriculture,
poliutant, landfill, ecology, bapteria. waste, sediment, water
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AWAYWE GO...

Subject: English, Sclence, Soclal Studies Student Activity # 26
Teaching Time: One Class Period, Field Trip or

Student observes on own time.

Focus: Sedimentation, Run off, Mulching,

Erasion, Topsoil

Curriculum Objective: identify the positive and negative aspects of man's impact on the environment and it's
effect on living things. Consumer Science; Environmental Problems

Learning Objective: To make students observe and iearn how construction sites add to Nonpoint Source
Pollution problems.

Resources

USDA Soil Conservation Service, “ Land Use Planners: Soll Surveys Can Help You,” (1990);
Department of Environmental Quality, Misslsslppl Soll & Water Conservation Commission.

Author: Lynn Porter
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POLLUTION SUPERHERO _ |

Subject: Whole L.anguage (All areas) Student Activity # 27
Teaching Time: One Class Period

Focus: Superhero, Planet, Conservation, Pollu-

tion, Water

Curriculum Objective: Consumer Science: Environmental Problems

Learning Objective: Students will illustrate qualities that a superhero must have to fight water pollution.

Resources

Water In Your Hand, Soil and Water Conservation Society, 1990,
SWCS, 7515 N.E. Ankenny Rd., Ankenny, lowa 50021-9764 or
call 1-800-THE SOIL.

Author: Cathy Butler
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NONPOINT KNOWLEDGE!

Subject: Math, Science Student Activity # 28
Teaching Time: One Class Period .
Focus: Nonpoint Source Pollution

Curriculum Objective

Identify positive and negative aspects of man’s impact on the environment and its effect on living things.
Consumer Scierice: Environmental Problems '

Learning Objectivy
Students will determine level of knowledge about Nonpoint Source Poliution.

Resources

Bulletin, “Polluted” United States Environmental Protection Agency, Office of Water, Washington, DC
20460, 1990. For more information contact: Region IV EPA, 345 Courtland Street, NE Atlanta, Ga
30365 Phone 404/347-2126.

Author: Erica Graham, Judy Martin, Beverly Richardson
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IN PURSUIT OF NONPOINT SOURCE POLLUTION

Subject: Science, Language Arts, Reading Student Activity # 29

Teaching Time: Two Class Periods
Focus: Nonpoint Source Pollution, point source
poilution, run-off, sediment, erasion

Curriculum Objective
Consumer Science: Environmental Problems

Learning Objective .
Students will name sources of Nonpoint Source Pollution and identify the extent of these water quality problems.

‘ Resources
Environmental Protection Agency, Region IV, 345 Courtland Street, N.E. Atlanta, Ga 30365
Phone 204/347-2126,

Author: Michael Newman _ ' 43



WASTE A WAY

Subject: Science Student Activity # 30
Teaching Time: One Class Period

Focus: Fill Line, Percolation, Scum, Sludge,

Septage, Aerobic Bacteria, Anaerobic Bacteria,

Curriculum Obijective
Identify the postive and negative aspects of man’s impact on the en\nronment and its effect on living things.
Consumer Science: Environmental Problems and Soil Chemistry.

Learning Objective
To make students aware of how a septic tank operates

Resources

Missiesippl Department of Environmental Quality,
Mississippi State Department of Health, “Be Water Wise,”
U.S. Army Corps of Engineers, Vicksburg District.

) Author: Michael Newman
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WASTE A WAY

TO THE
DRAINFIELD




YOUR MISSION - NONPOINT SOURCE POLLUTION

Subject: Knowledge, Comprehension, Application, |

Analysis, Synthesis, Evaluation (Bloom’s Taxonomy) PR
Teaching Time: Several Class Periods Student ACt“"ty #31
Focus: Agriculture, Construction, Silviculture, Urban

Storm Run-off, Surface Mining, Land Disposal, Hydro-

logic Modification, Landfills, Underground Storage Tanks

Curriculum Objective
Identify the positive and negative aspects of man'’s impact on the environment and its effect on living things.
Consumer Sclence: Environmental Problems

Learning Objective .
Using higher level thinking skills, students will develop a better understanding of Nonpoint Source Pollution.

Resources

The name of the brochure will be: "Nonpoint Source Pollutiot, Problems and Solutions,” Mississippi
Department of Environmental Quality, Miss. Dept. of Environmental Quality, Office of Pollution Control,
Water Quality Branch, P.Q. Box 10385, Jackson, MS 39289-0385 (601) 961-5171 16

Author: Erica Graham, Judy Martin, Beverly Richardson



YOUR MISSION - NONPOINT SOURCE POLLUTION

)

HEeLp Kegp MISSISSIPPI'S

WATERS CLEAN
PREVENT NONPOINT SOURCE PoLLuTIOoN

NoNpOINT SOURCE PoLLuTioN is pollution from many different sources, usually associated with
rainfall runoff moving over and through the ground, carrying natural and man-made pollutants into
lakes, rivers, streams, wetlands, estuaries, coastal waters, and underground drinking water.

Various land use activities cause nonpoint source pollution problems. They are:

1. Agriculture ........oerirvernanne. soil erosion, farm chemicals, fertilizers, and animal waste.
’) 2, Constrtiction ....eesesssessesses sediment from land clearing and grading activities.
S 3. POTESHY wiinnvsstnnsssesnrcensenses timber harvesting activities, such as sediment, woody debris,
| and logging roads.

4. Urban Storm Runoff .......... automobile waste substances such as oil, gas, antifreeze, and
other pollutants carried from city streets, parking lots, and
industrial lots.

5. Surface Mining.......cccooeern... of dirt, gravel, or minerals, can produce large amounts of

sedimentladen runoff.
6. Land Disposal ...seesssereeness (septic tank disposal systems) - bacteria and nutrients
7. Hydrologic modification... the path of water is altered, soil erosion may increase.

BesT MANAGEMENT PRACTICES FOR
'NONPOINT SOURCE POLLUTION

Best Management Practices (BMPs) are the most practical, effective and economical means of
preventing pollution from nonpoint sources (NPS) or reducing pollution to a level that is compatible
with water quality goals.

Natural BMPs | Man-made BMPs
) Tree buffer zone Conservation tillage Terracing, contour planting
Grass filter strips Straw bale dikes Constructed wetlands

Wetlands 47
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YOUR MISSION - NONPOINT SOURCE POLLUTION

w

What YOU Can Do To Repuce NONPOINT SOURCE POLLUTION

Nonpoint Source Pollution (NPS), or pollution from indirect sources, impairs water quality
in 60 to 70% of water bodies in Mississippi today. In 1987, Section 319 of the Clean Water
Act instructed states to address NP'S pollution problems.

WHAT HOMEOWNERS, GARDBNERS, AND

“LANDSCAPERS CAN Do

B Planc trees, shrubs and groundcovers o filter out pollue
ants and dramatically reduce the amount of runoff gener-
awd,

B Recycle or dispose of used oil, antifreeze, paints and other
household chemicals propedy, norin sorm sewers or
drains, 1f your community does not have a program for
_collecting household hazardous wastes, ask your local
© government to establish one,

M Encourage Jocal government officials o develop construc
tion erosion/seditnent contol oxdinances in your com-
munity.

B Follow manufacturers' d:recuons when using fertitizers and
pesticides.

M Compost grass and leaves, if possible. Grass clippings and
leaves raked into the streetwill wash into storm sewers and int
the nearest river or lake,

B Mainmin your septic tank and fill fine, and pump oue solids
periodically.

M Rural homeowners should protect private wells by keep-
ing chemicals away from the well head and by placing the
septic tank and flll line downhill from the well.

W Patticipate in the “Adopt A Strear Program™ in your
community,

WHAT FarMmers Can Do

B Prevent erosion because it not only costs you money and
land, ic also pollutes the water,

B Use 2 wide variety of soil and warer conservation ptacuces
such as no dil or minimum 6l farming, terracing, crop
rottion, contour planting, and irrigation tailwater recovery.

B Keep livestock out of streams where their wastes can poliute
the water and their movements can cause efosion.

W 1If udlizing animal wastes or compost for fertilizer, apply
at acceptable rates.

B Water used o wash out ammal confinement areas should
not be allowed to enter waters of the state, Facilities for the
treatment or disposal of wastewater gengrated at animal
confimements should seek 2 permit from the Mississippi
Depattment of Envitonmental Quality,

M Dead animals should be disposed of in an approved
manner, Composting is preferred to burial for small animals
such as chickens,

B Applychemicals at the proper Tate and not when rainfall

{s imminent. Dispose of pesticides, conminers, and tank

tinse water in an approved manner. Encourage a pesticide

container recycling progam in your county.

Plug unused wells and cap artesian wells,

Leave trees and shrubs along streams and other water bodies

to control erosion and to filer pollutants.

.M Use proper logging and erosion control practices on your

- forest lands by ensuring proper construction, maintenance
and closure of logging roads. Retain trees and shrubs on the
edges of drainage channels, streams, and rivers.

M - Recycle waste oil generated in farm use.

WhHat Civic LEaDERs CaN Do

B Sponsor & tour o identify potential causes of NPS pollution
in your community and to illustrate the zpplication of BMPs.

B Sponsoran ammesty day and allow people to bring in old
paint, chemicals, oil, and other chemical wastes for proper
disposal.

M Publicly encourage other civie, envitonmental, business
and govemmental groups to join you in sponsoring sound
Preventive measures.

W Encoursge local govemnment oﬁidals o develop consthuc-
tion erosion/sediment control ordinances in your community.

WHAT LAND DEVELOPERS AND CONTRACTORS
Can Do

The new Pederal Storm Water Begulations require erosion
and sediment controls for construction sites of five acres or
more, For a permit, call {601)961-5171 or write:
Industrial Wasrewater Branch, Stormwater Section
Mississippi Deparmment of Environmenel Quality
P. O, Box 10385
Jackson, Mississippi 39289-0385

W Before cleating a site, install sediment controls such as
silt fences, hay bales, or sediment basins,

Minimize disturbance of trees and vegeration. Itis espe-
cially impottant to retain nawral vegetadon around creeks
and drainage arcas.

Correct erosion problems immediately.

Mainin the natural drainage of the site to the fullest extent
possible.

Do not channel concentrated runoff flows inw nantral
crecks or gullies:

Design drainage systems to maximize infiltradon inm the
soil and minimize concentrated flows which may require
curbs and gutters.

For information, call (6019615171 or writes

Mississippi Depattment of Environmental Quality
Office of Pollution Control
Water Quality Management Branch
P.0. Box 10385
Jackson, Mississippi 392890385
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(school’s name) POLLUTION SOLUTION

Subject: Whole Learning Projects/Extended Activity # 32

Teaching Time: One Class Period

Focus: Nutrients, Ground Water, Agriculture,
Pollutant, Landfill, Pestlmde Waste, Sediment,
Ecology, Bacteria

Curriculum Objective: Idenhfy the positive and negative aspects of man’s impact on the environment
and its effect on living things. Consumer Science: Envnronmental Problems. :

Learning Objective: Students will be able to understand and ldentify problems and solution concern-
ing Nonpoint Source Pollution.

Resources

“Water Riches,” Mississippi Cooperative Extension Service, Mississippi State Univer-
sity. (Available from your local county extension agent). “Water In Your Hands,” Soil
and Water Conservation Society, SWCS 7515 N.E. Ankeny Road, Ankeny, lowa 50021-
9764. or call 1-800-The Soil.

Author: Cathy Butler and Nancy Granholm
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WAT-ER IMPRESSION!

Subject: Science Project/Extended Activity # 33
Teaching Time: Several Class Periods )
Focus: Point, Nonpoint Source Pollution

Curriculum Objective: 1dentify the positive and negative aspects of man's impact on the environment and its
effect on living things.

Learning Objective: To make others in the community aware of information learned in preceding units relating
to water pollution.

:Awareness Day" éézin'e

lers and contractors
nmittees such as pu
ng, ete. (for upper gi

)

Resources

ST USDA Soil Conservation Service, Mlssissippl Soil and Water Conservation Commission,
- Mississippi Department of Environmental Quality
Author: Louise Autry and Pam Himebrook
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THE PAPER TREE

Subject: Sclence: The Environment Project/Extended Activity #34
Teaching Time: One or Two Class Perlods .

Focus: Urban, Forest

Curricuium Objective: ldentify the postive and negative aspects of man’s impact on the environment and its
effect on living things. Describe how materials are recycled in an ecosystem. Consumer Science: Environmen-
tal Problems.

Learning Objective: Students will understand that paper can be made from trees and from recycled paper,
Students will understand that they can effect the environment by recycling and conserving paper. Students will
understand some of the energy and environmental costs of paper production. Students will develop an aware-
ness that trees help reduce water poliution.

Resources
Department of Environmental Quality, Director of Minimum Waste Reduction, “ Benefits of Urban Trees”,
U.S. Dept. of Agriculture, Southern Region, Mississippi Forestry Commission, USDA Forest Service,
Mississippi Soil & Water Conservation Commission, American Forest Council, Washington DC.

51
Author: Sherry Worsham



EVERY CLOUD HAS A SILVER LINING

et

Subject: Creative Writing, Art Project/Extended Activity # 35
Teaching Time: Two or Three Class Periods _
Focus:; Pollution, Toxlc, Waste

Curriculum Objective: Recognize the water cycle. Consumer Science: Environmental Problems.

Learning Objective: To discuss the effects of poliution on rain,

Resources

USDA Soll Conservation Service, National Association of Congervation Districts

‘ ) Author; Pam Whitten
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EVERY CLOUD HAS A SILVER LINING
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A BREATHING TREE

Subject: Selence, Human Body or Piant Unit/ Pro]ect/Extended Activity # 36
Extended Math Activity/Evaluation - Language

Teaching Time: One Class Period
Focus: Carbon Dioxide, Oxygen, Lungs, Photosynthesis

Curriculum Objective

Identify parts of a plant and state their major function. Understand the functions of the respiratory system.
Identify the positive and negative aspects of man's impact on the environment and its effect on living things.
Recognize the necessity of plants for the transfer of energy from the sun to all living things on earth through the
process of photosynthesis. '

Learning Objective .
Students wilt understand the importance of trees to their quality of life. Students will understand how trees
impi'ove aii quality.

'Resources

“Earth Notes” U.S. Environmental Protection Agency, 401 M, Street, S.W. (A-107)
Washington, DC 20460, Fall 1991

Author: Sherry Worsham
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POLLUTION SOLUTION AGENCY

Subject: Science ProjectVExtended Activity # 37

Teaching Time: Two Class Periods
Focus: Nonpoint Source Pollution

Curriculum Objective ,

- Identify the positive and negative aspects of man's impact on the environment and its effect on living things.

Consumer Science: Environmentai Problems.

-Learning Objective .

Students will find and record sources of water pollution.

Resources

Mississippi Department of Environmental Quality, Mississippi Soil and
Water Conservation Commission, EPA.

Author: Nancy Granholm
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Pollution Solution Agency
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PLAY BALL!
- "~ "~ -
Subject: Math
Honors Class ‘
Teaching Time: Two Class Period Project/Extended Activity # 38
Focus: Soil Texture, Determining the Circumference :
of a Sphere, Percentages

Curricutum’ Objective: Consumer Science: Soil Chemistry

Learning Objective: Students will determine sizes of different soil particles. Students will determine
surface areas of a beach ball, a baseball and a marble.

Resources
USDA Soil Conservation Service

) 58
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PLAY BALL!
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Chart showing the percentages of clay (below 0.002 mm.), silt (0.002 to 0.05
mm.), and sand (0.05 to 2.0 mm.) in the basic sonl textural classes.
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WHAT HAPPENS TO WASTE?

M

Subject: Science, Reading, Art Project/Extended Activity # 39
Teaching Time: Two weeks : E

Focus: Sanitary Landfill, Open Dump, Contaminate,

Organic, Inorganic

Curriculum Objective: Identify the positive and negative aépects of man's impact on the environment and its
effect on living things.

Learning Objective: To compare what happens to waste in a dump and a sanitary landflli and why water is
impoitant in this process.

Resources

Mississippl Department of Environmental Quality, “Let’s Reduce and Recycle,” Curriculum for Solid
Waste Awareness, Earth Book for Kids - Linda Schwartz, “The Rotten Truth,” 3-2-1 Contact {video}. -

Author: Pam Whitten
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LET’S EAT OUT!!!

Subject: Science, Language Arts, Math
Teaching Time: One orTwo Class Periods

Focus: Heron, Ducks, Muskrat, Water Plants, Mayfly, Water Turtle, p . -
Underwater Plants, Bullfrog, Bt’lue ill, Bass, hhnyg\nyf’, Channel Project/Extended Activity #
Catfish, Crayfish, Dead Animals, Dead Plants, Worm, Bacteria, .

- Dragonfly Adult, Dragonfly Nymph, Tadpole, Water Plants, Beaver,

Water Snake, Sowbug, Underwater Plants, Microscopic Animals,
Small Young Tree, Sun, Water.

40

Curriculum Objective: Match an animal with its habitat and relate the habitat to the animal's need for tood, shelter and space.
Identify the positive and negative aspects of man's impact on the envirenment and its effect on iving tings. Identify the interdepen-

dence of organisms in food chdns, food webs andenergy pyramids. Consumer Science: Environmental Problems.

Leaming Objective: The studert will identify the many relationships that exist and depend on each other in a balancad aguat

ic foad

web by matching onewith ancther. Students will also identify what happens when forms 6f poliution are introduced to the food web.

oW

ng: .
infront of

. Resources
“Save Our Streams” kzaak Walton League of America, 1401 Wilson Blvd., Level B. Arlington, VA
22208, Aquatlc Wild, “Fishing for Answers,” Missouri Department of Gonsetvation Education
Section, Department of Conservation, P.O. Box 180, Jefferson City, MO 65102-0180.

Author: Jeannine May
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Glossary

Aerobic - able to live or grow only where free oxygen is present.

Agriculture - the production of crops, pouliry and livestock; can
includs forestry and gardending. 1tis the science of farming; work
of cuitivating the soil.

- Alir - the Invisible mixture of gases (nitrogen, oxygen, hydrogen,

carbon dioxide, argon, naon, helium, etc.) that surrounds the
earth; atmosphere.

Anaerobic - microorganisms that can live and grow where there
is no air or free oxygen; anaerobes get oxygen by the decomposi-
tion of compounds containing it.

Aquatic - something that lives or grows in the water.

Aquifer - a supply of usable ground watér stored in the spaces,

" craeksand pores of Underground rock; sand, soil and gravel,

Artesian Well - a well drilled deep until it reaches water, which is
then forced up by underground pressure,

Berm - a ledge or shoulder.

Bog - a wet, fow area, filling or filled with panialfy decayed matter
at peat. Wet, spongy ground, smail marsh or swamp.

Buffer - something that lessens ot absorbs the shock of impact.

Carbon Dioxide - CO2, a colorless oderless incombustible gas
that passes out of the lungs in respiration, heavier than air. In

‘photosyntheis, carbon dioxide and water are absorbed by plants,

which synthesize certain carbohydrates and release oxygen into
the air.

Chemicals - all matter on Earth is composed of chemicals.

Cloud Formation - the arrangement of clouds; visible bodies of
very fine droplets, a visible mass suspended in the air.

Conservation - the wise use, management and protaction of
natural rasources (air, soil, water, trees, wildlifs, minerals.)

Contaminate - to damage the quality of air, soil or water by
sewage, industrial waste, or other matter, ’

Construction - the act of putting something together such as
biiiding a house or shopping center, In relating to honpoint source
pollution, it is consldered a land Use activity that can contribute to
poliution problems. Sometimes construction increases sediment
probiems in streams. '

Drip - to fali in drops.

Eatth - the land surface of the world, as distinguished from the
oceans and air,

Ecology - the science of the relationships between organisms
and their environment.

Ecosystem - the interacting system of biological community and
its nonliving environment.

Effluent - the outilows, usually offensive, from sewage
or industrial plants or septic tanks.

Environment - all of the conditions, circumstances,
and influences that the aftect the development ot
existance of organisms. The total of all of the sur-
roundings air, water, vegetation, human element,
wildiife that has influence on us.

Erosion - the removal or wearing away of soil or rock
by water, wind or other forces or processes.

Evaporation - changing from & liquid to a gas; for
example
when water turns into steam or water vapor.

Feedlot - an enclosed area in which animals such as
hogs or cattle are fad before being solid for meat.

Fertilizer - a chemical or natural material that supplies
nutrients to aid in the growth of plants.

Fill line - the pipe in a septic tank systam that drains
liquid from the tank location to a drainfield in the soil.

Flow - the direction of movement of a stream or river,

Forest - a complex system of plants and animals in
which trees are the most conspicious component.

Ground Cover - low growing plants that forrri a dense,
extensive growth on the ground.

Groundwater - water found under the ground, in the
zones of bedrock and soil.

Habltat - the arrangement of food,water, shelter, space
and arrangement suitable to an animal’s needs. Itis
an area of land in which plants and animals live, grow
and raproduce.

Herbicide- a chemical or substance that Kills weeds.

Hydrologic cycile - the movement of water in nature
that never ends.

Hydrologic modification - alters the path of runoff
water resulting in Increased erosion.

Infiltration - soaking into or through.



insecticide - a chemicai or substance that kills insects.
Lagoon - a shallow lake or pond.
Lake - an inland body of water, usally freshwater.

Land - one of the major factors of production that is
suppfied by nature and Includes all natural resotrces in

thelr original state such as mineral deposits, wildlife,

timber, figh, water and the fertility of the soil.

Landtill - a location where solid waste (garbage) is
disposed of. in relating to nonpoint source pollution, a
landiill is a land use activity that can confribute o poliution
to the environment by pollution seeping into groundwater
and surface water. ’

- Land Disposal - (septic tank disposal systems} - bacteria

and nutrients.

Leach - when material in the soil (such as nutrients,
pesticides, chemicals} are washead into lower layers of soll
or are dissoived and carried away by water.

Marsh - a fract of wet, low, soft land.

Mulching - 10 add different materials to the soil to protect
it from erosion, cold, to reduce evaporation, to coentrol
weeds and to enrich the soil. Such materials could be
leavas, pine straw, of bark.

Nitrate - a form of nitrlc acid used in fertilizers.

Nitrite - a salt of nitrous acid, used in fertilizers,

Nonpoint Source Pollution - a type of pollution whose
source.is not readily identifiable—such as pollution caused
by a car exhaust carried off city streets by rainwater.

Nutrients - substances which are necessary for growth of
all living things (i.e. phosphorus, nitrogen and carbon).

Paper - a thin tlexible matarial in sheets made from rags,
wood pulp or other fibrous material and used to write or
print on, etc. )

Percolation - to pass through small spaces or a porous
substance.

Permeability - open to passage or penstration, especially
byfluids. :

Pesticides - a chemical or substance that kiils insects or
weeds.

Photosynthesis - the process by which green plants

‘convert carbon dioxide and water into simple sugar.

Chlorophyil and sunlight are essential to the series of
complex chemical reactions that are involved.

Polution - contamination of air, water or soil by the
discharge of wastes or other harmful substances.

Pollutant - something that contaminates, makes land, water
and air dirty and unhealthful.

Polnt Source Pollution - a type of pollution that can be
tracked down to a specific source such as a factory

discharge pipe.

Pond - a natural or man-made depression, smaller than a
lake filtad with water.

Precipitation - to condenss (vapor, etc. ) and cause to fall
as rain, show, sleet, etc.

Runoff - water that flows off land into streams and other
walerways.

Rural -country life, having 1o do with farming.

Sand - scil particles that are from 0.02 mm to 2.0 mm in
size,

Sanitary landfill - a landfill where the garbage or other
refuse is covered with soil, controlling smell, rodent activity,
etc. and speeding up the process of decay.

Scum - waste that float on top of a septic tank such as
grease and fat, :

Sediment - soil, sand, and materials washed from land into
walerways. '

Septage - the sludge and scum in a septic tank.

Septic tank - a tank that holds sewage which is broken
down by bactetia.

Sewage - waste matter carried off by sewers or septic
tanks.

Silt - smaller particles of rock that you cannot see without a
microscope (.002 mm to .05 mm). It feels smooth and
velvety,

Silviculture - the science of cultivating forest crops.
$ludge - Mud, mire or goze covering the ground.

Soil Erosion - the wearing away of the land surface by wind

" or water. Erosion occurs naturally from weather or runoft,

but s often intensified by man’s land-clearing practices.
Stream. - a smalll river.

Surface Mining - extracting dirt, gravel or minerals from the
gurface of the ground.



Surface water - water that lies above the ground; for example
oceans, rivers and lakes., :

Swamp - a wetland where the soil is saturated with water often
with trees as the dominant cover vegetation,

Texture - referring to soil, the relative amounts of sand, silt and
clay in a given soil sample.

Topsoil - the upper layer of soil, usually very rich and darker than
the subsoil.

Toxic - harmful, destructive or deadly, poisonous.

Underground Storage Tanks - tanks that contain gasoline, oll
and other chemicals. This can contribute to nonpoint source

Ppotiution if the tank leaks.

Urban storm Runoff - water runoff from a heavy rain from urban
areas. This runoff can contain grass clippings, waste, trash and
other substances.

Vapor - the gaseous form of water.
Waste - garbage, trash

Watershed - all the land that serves as a drainage for a specific
stream o river.

Water Table - the top surface of the saturated zona of the soil.
The upper level of grounwater,

Waterway - a hatural or man-made place for water 1o run through
(such as river, stream, creek, or channely.

Wetland - an area of land that is reguiarly wet of fiooded, such as
a marsh or swamp.

Wildlife - animals that are not tamed or domesticated. Wildlife
may include insects, spiders, birds, reptiles, fish, amphibtans and
mammals.



- Resources

American Forest Council, 1250 Connecticut Ave., NW Suite 320, Washington D.C. 20036

Cranberry Halloween, Daviin and Wende, Aladdin Books, 1890.

"Down the Orain,” 1991. Children’s Television Workshop, video (30 Minutes) Call EPA at 513-568-7771 for ordering
information. Available through your iocal Soil Conservation Service office.

Earth Book for Kids, Activities to Help Heal the Environment, Schwartz, Linda, The Leaming Works, Inc., P.O. Box 6187
Santa Barbara, California 83160, 1980,

Environmental Action Coalition, 625 Broadway, New Yark, NY 10012 (212) 877-1601. "Green Spaces in City Places,”

‘(forestry in urban environment); “City Trees, Gountry Trees,” (forestry); “Don’t Waste Water,” (waste disposal); “Woods and

Water,” (water supply and conservation).
Farm Bureau, "Ag In the Classroom”

Going-Green, A Kid's Handbook to Saving the Planet, by Elkington, John; Halles, Julla; Hilf, Douglas; and Makower, Joel.
Puffin Books, 1980

Lester and Ciyde, Reece, James, Scholastic

Liza Lou and the Yeller Belly Swamp, Mercer, Four Winds Press, 1980.

Missiséippi Cooperatiire Extension Service, Mississippi State University, Mississippl State, MS 39762. “Water Riches,”
teaching packet on water quality.

Mississippi Department of Environmental Quality, Office of Poliution Control, Water Qualily Branch, P. O, Box 10385,
Jackson, MS 39289-0385. (601) 961-5171. Brochures and Pamphlets on "Nonpoint Source Pollufion, Problems and
Solutions."

Mississippi Department of Wildlife, Fisheries and Parks, 2906 N. State St., Jackson, MS 39216

-Mississippi Farm Bureau Federation 6310 | Box 1972, Jackson, MS 39205 Mississippi Coordinator of Ag In the Class-

room. .

Mississippi Forgstry Commission, 301 N. Lamar, Suite 300 Jackson, MS 39201 (601) 359-1386. Mississippi Coordinator
of - Project Leamning Tree. i

Mississippi Mussum of Natural Science, 111 N. Jefferson, Jackson, MS 39201, (601) 354-7303. Mississippi Coordinator of
- Project Wild and Aquatic Wild.

Mississlppi_SoII And Water Conservation Commission, P. ©. Box 23005, Jackson, MS 39225-3005. (601) 359-1281.
Mississippi Wildlife Federation, 520 N. President St., Jackson, MS Sponsor.- “Adopt a Stream.”

National Association of Conservation Districts, P. O. Box 855, League Cily, TX 77574-0855. “Water and Ma.”
National Forest in Mississippi, 100 West Capitol St.,Ste. 1141, Jackson, MS 39269,

Nationél Wildiife Federation, 1400 16th St, NW, Washington, DC 20036-2268. (800) 432-6584.

People Against Litter, 808 North President St., Jackson, MS 39201,

“Save Our Stream,” The |zaak Walton League of America, Inc., 1401 Witson Blvd. Level B, Arlington, Virginia 22209.

175 Science Experiments to Amuse and Amaze Your Friends, Walpols, Brenda. Random House, New York.

50 Simple Things Kids Can Do To Save The Earth, The Earthworks Group, 1990.



The Lorax, Geisel, Theodore (Dr. Suess), Random House, 1971

“The Rotten Truth,” Children’s Television Workshop, video (30 Minutes). Available through your tocal Soil Congervation
Service oﬂlce .

"The Water Cycle", Educational images, Lts., P, O. Box 3456 West Side, Eimira, NY 14905, 1-800-527-4264. Acompre—
hensive overview of the hydrologic cycle. Sllde show. Cost: $37.95.

U. 8. Department of the Interior/U.S. Geological Survey “Distribution of the World's Estimated Water Supply.”

U. 8. Department of the Interior/U.S. Geological Survey, “Ground Water and the Rural Homeowner,” Books and Open-
File Reports Section U.S. Geological Survey, Federal Center, Box 25425, Denver, CO 80225. : :

U.8.D.A. Sofl Conservation Service, Suite 1321, Federal Bldg:,100 West Capitol S, Jackson, MS 39269, Publlcatlons
available:
* Conseérvation and the Water Cycle, No. 326
* Fact Sheets on water quality
- “Managerrient for Farmers”
“The Farmers Guide for Controlling Erosion”
* Improving Water Quality by Managing Animal Waste"
* A Farmers Guide o Pesticide Management’
“Choosing and Using Pesticides”
“Managing Animal Waste”
“Protecting Water Quality at Home and on the Farm”
“Keeping Sediment Under Control®
“Managing Nutrisnts”
“Glossary of Water Quality Terms”
“USDA 1991 Water Quality Projects”
“Land Use Planners: Solf Surveys Can Help You”
“Developers and Builders: Soil Survey Can Help"
“Soil Erosion - By Water”
" Developing Backyard Wildlife Habitats in Mfssassu)pl " DeFazio, John T., 1920,

U. 8. Environmental Protection Agency, Region IV 345 Courtland St. NE, Atlanta, GA 30365 (404) 347-2126.
Brochures

* Poliuted - No Fishing, 1990

* Citizen's Gulde to Peslicides, 1990

" Is Your Drinking Water Safe?, 1990

* America's Clean Water Act, 1990

* Developing Criteria To Protect Cur Nation's Waters, 1990.

O"Earth Notes,” Grades K-8, EPA 22K - 1001, Fall, 1991,

EPA Journal, Volume 17, No. 5, Nov./Dec. 1591

EPA “Amaerica’s Wetlands, Our Vital Link Between Land and Water,” Feb. 1988 OPA-87-018, Office of Wetlands Protec-
tion, Office of Water, Washington, DC 20460,

U.S8.Environmental Protection Agency, Office of Research and Development, Cincinnati OH, AWBERC-81-09, “Always a
River,” Supplemental Environmental Education Curriculum on the Ohio River and Water, grades K-12.

"Water; A First Film." Phoenix Films, Inc., 468 Park Avenue South, New York, NY 10016, 1-800-221-1274. Describes the
importance of water to plants animals, and the Earth {12 minutes). Primary and intermediate grade levels. Video or
16 mm film.

Water Quality Indicators Guide: Surface Waters, U.S. Dept of Agriculture, Soll Conservation Service SC8-TP-181 {1988).

“Water tn Your Hands", Soil & Water Conservation Society, 1990. SWCS 7515 N.E. Ankeny Rd., Ankeny, lowa 50021-
9764 or call 1-800-THE-SOIL.
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